Objective: this prospective cohort study aimed to determine the impact of a low cost, home-based physical activity and nutrition program for older adults at 6 months follow-up. Design: a follow-up survey was conducted 6 months after program completion via computer-assisted telephone interviewing. the international Physical activity Questionnaire and the Fat and Fibre Barometer were used to measure physical activity levels and dietary behaviours, respectively. self-reported height, weight, waist and hip circumferences were obtained. changes over three time points of data collection (baseline, post-program, follow-up) and differences between the intervention and control groups were assessed. the use of program materials was also evaluated. Setting: community and home-based. Participants: insufficiently active 60 to 70 year olds (n = 176, intervention and n = 198, control) residing in suburbs within the Perth metropolitan area. Results: a sustained improvement was observed for the intervention group in terms of fat avoidance behaviours (p interaction = .007). significant improvements were found for strength exercises, fibre intake, body mass index and waist-to-hip ratio at either post-program or follow-up, however the overall effect was not significant. at post-program, the intervention group increased time spent participating in moderate activity by 50 minutes (p > .05), which was followed by a significant decline at follow-up (p < .05). among intervention group participants, males and females differed with respect to strength exercises and moderate physical activity. Conclusion: this low-cost physical activity and nutrition intervention resulted in a sustained improvement in fat avoidance behaviours and overall short-term gains in physical activity. Future studies for older adults are recommended to investigate gender-specific behavioural barriers as well as booster interventions which focus on physical activity.
Introduction
older adults are not participating in sufficient amounts of physical activity and not meeting the recommended daily intake of fruit and vegetables (1), even though regular physical activity and a nutritionally balanced diet play a preventative role for many chronic health conditions (1-3).
interventions aimed at improving diet and physical activity levels for seniors have generated mixed results. a 2-year randomised controlled trial found no significant differences in physical activity between the exercise and comparison groups 12 months after intervention and at 24-month follow-up (4), while the diet intervention participants increased their consumption of fruit and vegetables over the study period (5). Morey and colleagues observed significant improvements in self-reported dietary behaviours, physical activity and weight loss for the intervention group relative to the controls at 12 months post-program (6) . another study concluded that an exercise training or weight-management (diet) program can improve the health of obese older adults, whereas a combination of both interventions may have a synergistic effect (7) . although these interventions have provided insight into their impact, follow-up evaluation after a non-contact period is an area of program sustainability that has been largely ignored. Most intervention studies were conducted using motivated volunteers (7-9) and focused on older age groups (≥ 70 years) (6) (7) (8) . in addition, seniors who are sedentary or underactive are rarely targeted.
the present study aimed to determine the impact of a low cost, home-based physical activity and nutrition intervention for seniors at 6 months follow-up. changes in physical activity levels, dietary behaviours, and anthropometric measures over time were investigated, as well as the use of program materials.
Methods

Study design and data collection procedure
Physical activity and nutrition for seniors (Pans) was a 6-month, low-cost, home-based, semi-tailored physical activity and nutrition intervention that incorporated the health belief model and social cognitive theory (10) . the target group participants were insufficiently active older adults (60 to 70 years) randomly drawn from suburbs in the Perth metropolitan area of western australia. Participants received a booklet containing information on recommended physical activity levels, dietary guidelines and encouraged goal setting. other supportive and interactive resources were provided, including a calendar, exercise chart, bi-monthly newsletters, pedometer, and resistance band (10) . trained group guides contacted participants via telephone or email, offering additional support and monitoring participant progress (10) . controls received baseline and post-program questionnaires at the same time as the Pans participants. in this prospective cohort study, follow-up data were collected in 2011 from participants 6 months after the Pans intervention concluded. the questionnaire was completed via computer-assisted telephone interviewing (cati) to reduce attrition that occurred during the first two phases of data collection, which employed mailed questionnaires. two weeks prior to the cati survey, a reminder postcard was sent to each participant. it explained the purpose of the forthcoming telephone call and encouraged participants to record their anthropometric measurements. Participants were subsequently contacted by a trained interviewer. Minimal burden was placed on participants, with each interview being completed within 15 to 20 minutes. the study was approved by the curtin university human research ethics committee (approval number hr 186/2008) and verbal consent was obtained from all participants.
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Participants
Details of participant recruitment at baseline were described elsewhere (10) . the cohort comprised of participants who had completed both baseline and post-program questionnaires and involved in either the intervention (n = 176) or the control (n = 198) group. the follow-up survey was completed by 162 intervention participants and 187 controls, giving an overall response rate of 93%; see Figure 1 .
Figure 1
Follow-up of intervention participants and controls who had completed both baseline and post-program questionnaires
Measuring instruments
Physical activity was assessed using the short form of the international Physical activity Questionnaire (iPaQ) (10) . the instrument measured frequency (days per week) and duration (minutes per day) of walking and moderate-intensity activity. a strength exercise question (11) was added, but vigorous activity was not assessed in view of the low number of participants.
Dietary behaviours were measured using a modified version of the Fat and Fibre Barometer (FFB) (12) . Four questions on fibre-related intake (i.e. fruit, vegetables, legumes, cereal) were summed to create a 'fibre intake' score (range 0-28) and six questions relating to the avoidance of fat (e.g. "how often do you trim all visible fat off the meat?") were summed to create a 'fat avoidance' score (range 6-30), with a higher score indicating greater intake and increased fat avoidance, respectively.
anthropometric measurements recorded were self-reported height, weight, and waist and hip circumferences. Body mass index (BMi) and waist-to-hip ratio (whr) were then calculated (13) .
all intervention group participants were asked an additional question: "are you currently using any of the following Pans materials: booklet, exercise chart, pedometer, and resistance band?"
Statistical analysis
Paired sample t-tests and repeated measures anoVa were performed to determine if significant changes in the primary outcomes had occurred between the three time points, t1 (baseline), t2 (post-program) and t3 (follow-up), of data collection. independent samples t-tests were conducted to determine whether significant differences in primary outcomes arose between intervention and control groups, using both the mean and mean difference (post-program minus baseline and follow-up minus baseline). all analyses were gender stratified. all statistical analyses were undertaken using the sPss package version 18.
Results
there were no significant differences in demographic characteristics between participants in either group and those lost to follow-up. table 1 shows the demographic profile of intervention and control participants at follow-up. no significant differences in demographic characteristics were found between the two groups (p > .05). the mean age of participants was 65 years. the ratio of males to females was fairly equal. approximately 42% of participants were still employed, and the majority (77%) lived with a partner. sD: standard deviation; a. co-morbidity defined as the presence of at least one of nine health conditions table 2 presents physical activity outcomes over the three time points. Baseline versus post-program paired t-tests indicated significant improvement for the intervention group in terms of strength activity, whilst the control group showed little change (p > .1). at follow-up, mean strength activity remained above baseline levels for the intervention group, while a decline was observed among the controls. the overall interaction term, however, was not significant. at postprogram, the intervention group increased time spent participating in moderate activity by 50 minutes/week (p > .05), though this was followed by a significant decline at follow-up. over this follow-up period, mean walking time of both groups fell below baseline levels (p = .02 for control). no significant differences were found between the intervention and control groups at all three time points, nor in terms of mean changes at post-program and follow-up (table 3). Gender differences were evident for moderate and strength activities (table 4) . after an initial increase in levels of moderate physical activity at postprogram, an equally large decline (p < .05) was observed at follow-up for intervention males. the overall interaction term was also significant. similarly, time spent doing strength exercises dropped significantly at follow-up for intervention females, reverting back to baseline levels. 
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For dietary outcomes presented in table 2, more favourable responses are represented by higher scores on the fat avoidance and fibre intake scales. significant increases in fat avoidance and fibre intake mean scores were observed for the intervention group at post-program (p ≤ .001). these mean scores were also significantly higher than the corresponding mean scores for the controls (p < .05). the overall interaction term was significant for fat avoidance only (p < .01). in terms of mean difference scores (table 3), the intervention group showed significant improvement in fat avoidance at both post-program (p < .001) and follow-up (p < .05). the mean dietary scores for females remained relatively stable (table 4) . table 2 shows that at follow-up, the intervention participants had a significantly lower mean BMi relative to both postprogram and baseline levels (p < .01). a reduction in mean whr was observed at post-program (p < .05), which remained stable at follow-up. there were no significant differences between groups, and the interaction terms were also nonsignificant. when analysis was stratified by gender (table 4), these significant results were evident for males only.
with regard to use of program materials, almost half the intervention group (45%) were still using the pedometer at follow-up, just over a third (35%) were using the exercise chart, whilst the booklet (29%) and resistance band (27%) were utilised to a lesser extent. overall, 35.8% of the intervention participants were not using any of the program materials at follow-up.
Discussion
the objective of this prospective cohort study was to assess the sustainability of the Pans intervention at 6 months followup. the results indicate overall short-term gains in physical activity levels post-program but a sustained improvement in fat avoidance behaviours.
the Pans intervention was effective in increasing time spent doing strength activities, and such improvement was sustained at 6 months follow-up. this may be attributed to the provision of resistance bands and exercise charts to aid with the home-based exercise program. a 12-month home-based study that provided participants with similar resources also reported increases in strength training duration post-program (6) . after an initial increase in moderate activity, participation declined after the 6-month non-contact period to levels below baseline. this may be related to the overall low use of program materials at follow-up. a similar decline in walking time was observed among the Pans participants at follow-up. stratified analyses further suggested that males and females behaved differently in terms of physical activity. Differences between genders have been highlighted in the literature, with factors such as selfefficacy, perceived health and past experience thought to play a role (14) (15) (16) (17) . a significant and sustained improvement in fat avoidance was found for the intervention group. the Pans intervention successfully increased fibre intake at post-program and maintained this level at follow-up, but the overall change was not significantly different. analysis by gender revealed that these improvements occurred primarily among the males.
whr decreased significantly among Pans participants at post-program, and such reduction was maintained at follow-up. whr is an indicator of abdominal fat (18) . this region is responsive to weight loss interventions i.e. a preferential loss of abdominal fat is associated with a modest weight loss (19, 20) . similar change was also found for BMi, with a significant reduction observed at follow-up. these outcomes are probably due to continued participation in strength exercises and improvements in fat and fibre-related dietary behaviours. Previous studies evaluating weight loss after a 12-month period have noted similar positive results (6, 21). the follow-up results showed an overall decrease in physical activity levels over time, which is consistent with the literature once the interventions and incentives have been removed (22) . the finding supports the need for further contact after the original intervention by way of a booster program. Booster programs have been found successful in enhancing the sustainability of the original intervention (23, 24) . a 3-month home-based physical activity booster program successfully raised the weekly mean time spent walking for recreation (23) .
older adults are vulnerable to certain barriers when attempting to change their physical activity behaviours (25) . Barriers such as poor health (26) , neighbourhood walkability (27) , weather (28) , as well as individual beliefs and attitudes (29) , must be taken into consideration when designing physical activity programs. Furthermore, social support to enhance motivation may be relevant during the maintenance period (30) . Physical activity barriers can be addressed through further contact by reminder phone calls and newsletters. a booster
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The Journal of Nutrition, Health & Aging© Volume 17, Number 5, 2013 program would provide the impetus to overcome obstacles and potentially reactivate their positive attitude towards physical activity. in addition to selection bias of the voluntary participants, all outcomes were self-reported, thus introducing reporting bias. nevertheless, the main concern was the change in health behaviours over time, so that self-report data should be sufficiently reliable (12, (31) (32) (33) . some results, despite statistical significance, do not represent particularly large changes. For example, mean BMi decreased from 27.6 to 27.3, which remained within the category of overweight (34) . this was somewhat expected because the Pans intervention was relatively short (6 months) and participants received no-contact during the period of follow-up.
although several physical activity and nutrition randomised control trials have been developed for older adults, levels of behavioural maintenance after program completion has seldom been investigated. whilst sustained improvement in fat avoidance behaviours was found, increases in physical activity levels were mostly short-term with apparent gender differences. Future studies are recommended to investigate the genderspecific barriers affecting seniors' participation during this maintenance period of behaviour change. older adults need ongoing support and motivation to make beneficial lifestyle changes. Maintaining contact with participants via a booster program is necessary to enable these newly acquired behaviours to become habitual.
